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of deck on each side act as a T-beam. In the simple slab type, Fig. 4a, T-beam
action is rendered somewhat uncertain by reduced shearing strength along the
joint between the slab and the buttress. However, friction is assumed to hold
the slab against movement on this joint, and it is not unreasonable to assume
monolithic action. Also, because of increased eccentricity of the vertical
loads, the maximum compressive stress in the buttress, which occurs at the
downstream face, is greater for the buttress-slab T-beam combination than for
the buttress alone. The reverse is true at the upstream face, but buttress
compression there is not critical, hence it is on the side of safety to assume
unit action. (See Art. 18 for numerical illustration.) If there is any possi-
bility of a critical upstream cantilever stress in the buttress, the condition of
buttress alone should be investigated. As in structural T-beams, only the web
(buttress) is assumed to resist shear.

With the cantilever deck, Fig. 4c, the suspended deck is excluded in com-
puting buttress stresses.

For round-head buttresses, the buttress and buttress head are treated as
a unit.

Vertical unit pressures are assumed to be linearly distributed, as for grav-
ity dams. They are computed from Eq. 41 or 41a, Chapter 7. Values at the
faces are found from Eqs. 42 and 43, or 42a and 43a, Chapter 7. These equa-
tions are of the general form applicable to nonrectangular bases. If uplift
is considered, it is treated in accordance with the rules of Chapter 7.

Rules for computing the moment of inertia for irregular sections will be
found in works on mechanics.

Inclined stresses at the faces are computed by Eqs. 5a and 6a, Chapter 8.
The normal pressure pn at the upstream face is the water pressure, as for a
solid dam.

Shearing stresses and principal stresses at interior points may be computed
according to principles discussed in Chapter 12. Because of complexity of
form and action, the applicability of the ordinary assumptions of stress dis-
tribution to buttresses is more uncertain than in the case of gravity sections.
However, they give a general idea of buttress action. Any uncertainty is
absorbed in the factor of safety used for stresses. In especially important
cases, resort may be had to model studies.

There is an intensified normal force along the junction between the buttress
and the buttress head or facing. As an approximation, the principal stress
along this junction plane may be assumed to be equal to the "normal" pres-
sure due to the panel water load and the normal component of the weight of
the facing and buttress head. This approximate stress usually will be less
than the true principal stress by a small percentage, which may be assumed to
be absorbed in the factor of safety. If the stress computed in this manner
approaches the danger point, an internal stress analysis may be made.

The resultant must be so located that p" (Eq. 6a, Chapter 8) will be posi-
tive even though Pn and tan2 <t>" have appreciable values. This is accom-